. A rather clear picture has emerged in which editing reactions initiate by the formaThe assembly and disassembly of ribonucleoprotein tion of a short anchoring duplex of 10-15 bp between complexes containing substrate precursor mRNAs the gRNA and its cognate mRNA. In the first enzymatic and guide RNAs is crucial to the initiation and propagastep, an editing-site-specific endonuclease recognizes tion of RNA editing. We discuss here the composition the mRNA/gRNA anchor duplex and cleaves the mRNA of these complexes and how their assembly may regu-3Ј to the first unpaired nucleotide. Next, either terminal late RNA editing.
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uridylyl transferase (TUTase) adds uridylate residues to the cleaved pre-mRNA at an insertion site or 3Ј U-specific exonuclease removes uridylate residues from the cleaved pre-mRNA at a deletion site. Finally, RNA ligase Revision of the Central Dogma rejoins the two halves of the mRNA. As a result of this The upshot of the central dogma of molecular biology enzymatic cascade, the sequence information within the is that DNA encodes the information for the production gRNA is transferred to the mRNA, generating a mature of RNAs, which provide the information for proteins. The translatable mRNA. Since a single gRNA can direct the discovery of trypanosome RNA editing in the late 1980s editing of multiple sites, we assume that the cycle of led to an addendum to the central dogma to accommocleavage, addition/deletion, and ligation, is repeated at date the posttranscriptional transfer of genetic informathe next mismatch with the overall directionality of RNA tion to precursor mRNAs. A flurry of studies followed editing being 3Ј to 5Ј along the mRNA. these initial observations, showing that posttranscripFor pre-mRNAs that are extensively edited, numerous tional addition and deletion of uridylate residues modigRNAs are required with editing directed by a downfied 12 of 18 trypanosome mitochondrial mRNAs. The stream gRNA often generating the sequence in the preextent of editing ranged from the rather modest four mRNA complementary to the anchor region of a gRNA uridylate residues inserted at three sites, as described for an upstream editing domain. For these extensively in the original report by Benne, to the insertion and edited mRNAs, multiple gRNAs must interact with the deletion of hundreds of uridylate residues, at dozens of pre-mRNA in a successive fashion. Once a domain has different sites, for other trypanosome mRNAs (Benne et been edited, the gRNA and mRNA form an extended al., 1986). A universal feature of trypanosome RNA editduplex that must be disrupted to allow interaction with ing is the conversion of encrypted sequences to functhe next gRNA. tional open reading frames. Thus, RNA editing is an Does RNA Editing Occur within essential process in trypanosomes necessary for the a Ribonucleoprotein Particle? assembly of the mitochondrial electron transport maBy analogy to other RNA processing reactions, it chinery and oxidative phosphorylation. seemed likely that trypanosome mRNA editing would Somewhat surprisingly, RNA editing requires informainvolve RNPs containing gRNAs and pre-mRNAs. It was tion dispersed across both the mitochondrial and nurecognized that parallels could be drawn between tryclear genomes. The mitochondrial genome of trypanopanosome RNA editing and the dynamic assembly and somes is comprised of maxicircles, which encode disassembly of small nuclear ribonucleoprotein partinonfunctional mitochondrial mRNAs, and minicircles, cles (snRNPs) observed in sliceosome formation. Early which encode small guide RNAs (gRNAs) that provide evidence for stable RNA editing RNPs came from glycthe information required to edit mRNAs. The protein erol gradient sedimentation of mitochondrial lysates. An components of the editing machinery are encoded by RNP of ‫02ف‬S containing gRNAs, RNA ligases, editing the nuclear DNA and are imported into the mitochonsite endonuclease, TUTase, and 3Ј-U-exonuclease acdrion. Thus, while RNA editing in trypanosomes is retivities was identified and was active in single round stricted to the mitochondrion, nuclear encoded proteins insertional and deletional editing reactions. In these reparticipate in the reactions (Figure 1 et al., 1997) . Interestingly, panosomes, the study of the RNA ligases and other this RNP may also function in processing polycistronic editing complex proteins will provide a powerful tool to gRNA transcripts, and suggests a physical coupling of study the function of mitochondria in trypanosomes. gRNA maturation with RNA editing (Grams et al., 2000) .
